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In this paper we use a recent CFC data set to present evidence of renewal of Weddell Sea Deep Water by direct contributions from the Antarctic continental shelf.
We will argue that in addition to sources located in the western Weddell Sea (Figure 1) The deep core of comparatively recently ventilated Weddell Sea Deep Water at the south side of the Weddell Gyre is apparent in Figure 3 by the above-bottom maximum of CFC-11 at station 14, and also the relatively high levels of CFC-11 for potential temperatures less than 0øC at station 9. Apparent ages are derived from the tracer ratios assuming that the surface temperature at the time of formation was the freezing point and that all compounds were equally saturated. Furthermore, it is assumed that subsequent to formation the waters did not mix with other CFC-bearing waters. As noted previously, this assumption is somewhat artificial; its imposition does, however, provide a constraint on the range of possible periods elapsed since ventilation occurred.
For Southern Hemisphere surface waters with temperatures close to the freezing point, the ratio be- Although the ratios in Table 1 clearly do not support the hypothesis of the southwestern Weddell Sea as the unique source of Weddell Sea Deep Water, we do not reject it solely on this evidence. As mentioned above, one must exercise extreme caution when using CFC ratios. However, the mean concentations from the WOCE A23 and other expeditions also offer evidence against the If this scenario is true, the apparent age of this core where it crosses the A23 section can be used to determine a mean westward velocity of deep waters formed in the Amery Basin and advected to the Weddell Sea. Given that the apparent age of the high-CFC core in the southern Weddell Gyve is 18 years, and that the shortest distance between the two regions is approximately 3900 km, the derived mean velocity is slightly lower than 0.7 cm s -•. However, because of the limitations of using CFC ratios to determine water mass ages, this nmnber serves only as a lower bound to the true mean westward velocity; it is not inconsistent with the mean current velocities estimated by Fahrbach et al.
[1994b] along the Antarctic continental slope at 10øW.
Although not revealed by the summer distribution of shelf waters, winter contributions from the continental shelf between about 30øW and 60øE cannot be disregarded. However, the scarce winter data collected in the region do not show evidence for such events [e.g., Ohshima et al., 1996]. It has been argued that Wed-dell Sea Deep Water might also be formed during winter in the polynyas that appear in the central Weddell Gyre [Gordon, 1978] . If these winter contributions do sometimes occur, they would add to the signals described above, and which we associate with the permanent sources of Weddell Sea Deep Water.
Given 
